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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-reversible circuit 
element, which is miniaturized and can provide a great attenuation 
quantity in a prescribed frequency band without increasing costs, a 
non-reversible circuit constituted together with this non-reversible 
circuit element and communication equipment using the same. 
SOLUTION: Central conductors 51, 52 and 53 are located while 
mutually crossing a ferrite 54, to which a DC magnetic filed is 
impressed, and an inductor L1 is provided on the lower surface of a 
capacitor C1 connected to the port part P1 of the central conductor 51 . 
A serial resonance circuit is composed of the capacitor C1 and the 
inductor L1 and a trap filter is constituted with respect to a signal to be 
passed through an isolator. The resonance frequency of this serial 
resonance circuit is set to almost the double central frequency of the 
passing band of the element, and the double fundamental wave is 

attenuated. Besides, the frequency becomes a capacitive impedance in the fundamental wave frequency 
and is operated as a matched capacitance of the fundamental frequency by being combined with the 
equivalent inductance of the central conductor 51. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The non-reciprocal circuit component which two or more central 
conductors were made to intersect mutually the magnetic substance with 
which a direct-current field is impressed, and has arranged, carried out 
direct continuation of the cold end of a capacitor, and the hot end of 
an inductor, and formed said series resonant circuit between at least 
one central conductor and ground in the non-reciprocal circuit component 
which connected the series resonant circuit which has the resonance 
frequency of a frequency higher than the center frequency of the 
passband of this non-reciprocal circuit component among these two or 
more central conductors. 

[Claim 2] Said inductor is a non-reciprocal circuit component according 
to claim 1 which is a chip-like inductor. 

[Claim 3] Two or more central conductors are made to intersect mutually 
the magnetic substance with which a direct-current field is impressed, 
and it arranges. Among these two or more central conductors between at 
least one central conductor and grounding terminal In the non-reciprocal 
circuit component which connected the series resonant circuit which has 
the resonance frequency of a frequency higher than the center frequency 
of the passband of this non-reciprocal circuit component The non- 
reciprocal circuit component using the inductor which carried out the 
insertion mould of the electrode and formed it in the resin frame which 
holds the capacitor of said series resonant circuit as an inductor of 
said series resonant circuit. 

[Claim 4] The non-reciprocal circuit component using the inductor which 
two or more central conductors were made to intersect mutually the 
magnetic substance with which a direct-current field is impressed, has 
arranged, and started and formed some yokes which form a closed magnetic 
circuit between at least one central conductor and ground in the non- 
reciprocal circuit component which connected the series resonant circuit 



which has the resonance frequency of a frequency higher than the center 
frequency of the passband of this non-reciprocal circuit component among 
these two or more central conductors as an inductor of said series 
resonant circuit. 

[Claim 5] The non-reciprocal circuit component according to claim 3 or 4 
which connected the cold end of the capacitor of said series resonant 
circuit to the hot end of said inductor. 

[Claim 6] It is a non-reciprocal circuit component given in either among 
claims 3-5 which really fabricated said inductor and said grounding 
terminal by the same member. 

[Claim 7] It is a non-reciprocal circuit component given in either among 
claims 1-6 which prepared said series resonant circuit between two or 
more central conductors and grounds. 

[Claim 8] The non-reciprocal circuit component according to claim 7 
which changed at least one resonance frequency with others between said 
two or more series resonant circuits. 

[Claim 9] It is the non-reciprocal circuit component according to claim 
7 or 8 for which at least one of said two or more series resonant 
circuits has resonance frequency the abbreviation [ twice ] of the 
center frequency of said passband, and other one [ further at least ] 
has resonance frequency the abbreviation [ 3 times ] for the center 
frequency of said passband of this. 

[Claim 10] It is a non-reciprocal circuit component given in either 
among claims 1-9 the equivalent capacity in the center frequency of said 
passband of said series resonant circuit was made to serve as adjustment 
capacity to the center frequency of this passband. 

[Claim 11] The communication device which equipped either with the non- 
reciprocal circuit component of a publication among claims 1-10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used in high frequency bands, 
such as a microwave band, for example, relates to non-reciprocal circuit 
components, such as an isolator and a circulator, and the communication 
device using this non-reciprocal circuit component. 
[0002] 

[Description of the Prior Art] Conventionally, non-reciprocal circuit 
components, such as an isolator of a concentrated-constant mold and a 
circulator, have the very small magnitude of attenuation to the 
transmission direction of a signal, and many magnitude of attenuation to 
a communication device etc. to hard flow is used using the property of 
being very large, for operational stability of an oscillator or 
amplifier, and protection. 

[0003] The decomposition perspective view of the conventional isolator 
is shown in drawing 8 , and the internal structure is shown in drawing 
9 , respectively. Moreover, an equal circuit is shown in drawing 10 . As 
shown in drawing 8 and drawing 9 , the isolator of a concentrated- 
constant mold arranges the magnetic assembly 5, the permanent magnet 3, 
and resin frame 7 which consist of central conductors 51, 52, and 53 and 
a ferrite 54, respectively in the magnetic closed circuit which consists 
of a top yoke 2 and a bottom yoke 8. The port sections PI and P2 of 
central conductors 51 and 52 are connected to the input/output terminals 
71 and 72 and the capacitors CI and C2 for adjustment which were formed 
in the resin frame 7, the port section P3 of a central conductor 53 is 
connected to the capacitor C3 for adjustment, and Terminator R, and the 
end of each capacitors CI, C2, and C3 and Terminator R is connected to 
the ground 73. 

[0004] In the equal circuit shown in drawing 10 , a ferrite is expressed 
in the shape of a disk type, a direct-current field is expressed as H, 
and central conductors 51, 52, and 53 are expressed as an equivalent 
inductor L. By such circuitry, the forward characteristic had the 
property of a band-pass filter, and even if it is the forward direction, 
it has the description that a signal declines a little in the frequency 
band distant from the passband. 

[0005] By the way, in the common communication device, the amplifier 
currently used all over the circuit surely generates a certain amount of 
distortion, and this produces spurious one, such as 2 double wave of a 
fundamental wave, and a 3 time wave, and it causes spurious radiation. 



Since the spurious radiation of a communication device causes 
abnormality actuation of power amplifier, and interference, criteria and 
specification are established beforehand and it is necessary to make it 
below into a certain fixed level. Although it is effective to use 
amplifier with sufficient linearity in order to prevent spurious 
radiation, they are expensive and the method of attenuating an 
unnecessary frequency component for a filter etc. in preparation for 
instead of is common. However, in cost's starting also using such a 
filter and enlarging size again, loss with a filter is also generated. 
[0006] Then, although it was possible to control a spurious component 
using the property of the band-pass filter which an isolator and a 
circulator have, with the non-reciprocal circuit component equipped with 
the conventional fundamental structure shown in drawing 8 -10, damping 
property sufficient in an unnecessary frequency band was not able to be 
acquired. 

[0007] This is solved and the non-reciprocal circuit component which 
enabled it to mainly obtain the big magnitude of attenuation in spurious 
frequency bands, such as 2 double wave of a fundamental wave or a 3 time 
wave, is shown in JP, 10-93308, A. The isolator which is an example of 
this non-reciprocal circuit component is shown in drawing 11 , drawing 

12 , and drawing 13 . Drawing 11 is [ a internal structure and drawing 

13 of the decomposition perspective view of this isolator and drawing 
12 ] equal circuits. 

[0008] The point that this isolator differs from the previous isolator 
shown in drawing 8 - drawing 10 is a point of having formed the inductor 
Lf for band-pass filters. This inductor Lf is connected between the port 
section PI of a central conductor 51, the capacitor CI for adjustment, 
and the input/output terminal 71. The solenoid mold coil which fitted 
the miniaturization as in IDAKUTA is used, and when it is the isolator 
of a 900MHz band, the inductance thing thing of about 24 nH(s) is used. 
What specifically turned phiO. 1mm copper wire nine times by outer- 
diameter phiO. 8mm is used. 

[0009] Thus, by connecting Capacitor Cf to a serial to the input/output 
terminal 71 of the constituted isolator, as shown in the equal circuit 
of drawing 13 , a band-pass filter consists of this Capacitor Cf and 
Inductor Lf, and the signal of the frequency band which is distant from 
a passband can be attenuated. 

[0010] Drawing 14 is drawing showing the frequency characteristics of a 
showing-in drawing 8 - drawing 10 isolator (conventional example l), and 
the isolator (conventional example 2) shown in drawing 11 - drawing 13 . 
Although this drawing shows the example of the isolator of a 900MHz band, 



compared with the conventional example 1, the magnitude of attenuation 
of 2 double wave (1800MHz) is improved from 19. 3dB to 28. 3dB, and, as 
for the conventional example 2, the magnitude of attenuation of a wave 
(2700MHz) is improved from 28. 6dB to 40. ldB 3 times. 
[0011] 

[Problem (s) to be Solved by the Invention] Thus, compared with the case 
where the filter of a simple substance is prepared outside, the 
miniaturization as the whole circuit can be attained by constituting the 
filter which an inductor is prepared [ filter ] in a non-reciprocal 
circuit component, and attenuates an unnecessary frequency band. 
[0012] However, the miniaturization is pressed for the non-reciprocal 
circuit component equipped with such an inductor for filters itself with 
the request of the further miniaturization in the latest mobile 
communication equipment. Therefore, it is necessary to also miniaturize 
the inductor for the above-mentioned filters. However, when the inductor 
formed in the shape of a solenoid is miniaturized, the inductance will 
become small and 2 double wave of a fundamental wave and the magnitude 
of attenuation in a 3 time wave will become small. Moreover, since a 
solenoid-like inductor was miniaturized without decreasing an inductance, 
the structure of forming a solenoid in the magnetic substance also had 
the problem of a magnetic-substance member having newly been needed with 
such structure, and the manufacture having not been easy to ************, 
either, and leading to a cost rise once. 

[0013] The object of this invention is to offer the non-reciprocal 
circuit component from which the big magnitude of attenuation was 
obtained in the small and predetermined frequency band, and the 
communication device using this non-reciprocal circuit component, 
without causing a cost rise. 
[0014] 

[Means for Solving the Problem] This invention makes two or more central 
conductors intersect mutually the magnetic substance with which a 
direct-current field is impressed, is arranged, among these two or more 
central conductors, in the non-reciprocal circuit component which 
connected the series resonant circuit which has the resonance frequency 
of a frequency higher than the center frequency of the passband of this 
non-reciprocal circuit component, carries out direct continuation of the 
cold end of a capacitor, and the hot end of an inductor, and forms said 
series resonant circuit between at least one central conductor and 
ground. It is a thing of a frequency higher than the frequency of a 
fundamental wave which has the main spurious component which poses a 
problem with communication equipment. Then, by connecting the series 



resonant circuit which has the resonance frequency of a frequency higher 
than the center frequency (this frequency is hereafter called "frequency 
of a fundamental wave") of the passband of this non-reciprocal circuit 
component as a trap filter between a central conductor and a ground, the 
spurious signal of a frequency higher than the frequency of a 
fundamental wave flows to a ground through this series resonant circuit, 
and spurious one which spreads a signal-line way decreases it. Generally, 
since a resonance circuit is made so small that resonance frequency 
becomes high, if it resonates for the spurious component of a frequency 
higher than center frequency and is made to attenuate this selectively 
Compared with what it resonates [ what ] to center frequency by the 
signal-line on the street, and passes this selectively like the 
conventional non-reciprocal circuit component shown in drawing 11 - 
drawing 13 , it becomes small. The miniaturization of a non-reciprocal 
circuit component can be attained becoming possible to prepare and carry 
out direct continuation of the inductor which constitutes a series 
resonant circuit to cold one of the capacitor conventionally used for 
adjustment, and a side, it being able to hold an inductor efficiently by 
this, and building in an inductor. 

[0015] This invention made said inductor the chip-like inductor. Hold 
and connection of each part article become [ arrange / of a capacitor / 
to a side / cold and ] easy about a chip-like inductor, and 
simplification and a cost cut of a production process can be aimed at. 
[0016] This invention makes two or more central conductors intersect 
mutually the magnetic substance with which a direct-current field is 
impressed, and is arranged. Among these two or more central conductors 
between at least one central conductor and grounding terminal In the 
non-reciprocal circuit component which connected the series resonant 
circuit which has the resonance frequency of a frequency higher than the 
center frequency of the passband of this non-reciprocal circuit 
component The inductor which carried out the insertion mould of the 
electrode and formed it in the resin frame which holds the capacitor of 
said series resonant circuit is used as an inductor of said series 
resonant circuit. This unites with the resin frame in which an inductor 
holds a capacitor, one components mark decrease, and simplification and 
a cost cut of a production process can be aimed at. Moreover, this 
inductor is connected to a hot end for the cold end of said capacitor. 
Thereby, further simplification of a production process can be attained. 
[0017] This invention makes two or more central conductors intersect 
mutually the magnetic substance with which a direct-current field is 
impressed, is arranged, and uses the inductor which started and formed 



some yokes which form a closed magnetic circuit between at least one 
central conductor and ground in the non-reciprocal circuit component 
which connected the series resonant circuit which has the resonance 
frequency of a frequency higher than the center frequency of the 
passband of this non-reciprocal circuit component among these two or 
more central conductors as an inductor of said series resonant circuit. 
By this, an inductor unites with a yoke, one components mark decrease, 
and simplification and a cost cut of a production process can be aimed 
at. Moreover, this inductor is connected to a hot end for the cold end 
of said capacitor. Thereby, further simplification of a production 
process can be attained. 

[0018] This invention really fabricates said inductor and said grounding 
terminal by the same member. It becomes unnecessary to use another 
member for grounding terminals by this, and components mark can be 
lessened, and also distance of the cold end of an inductor and a 
grounding terminal can be shortened, and the increment in an unnecessary 
impedance can be suppressed. 

[0019] this invention prepares said series resonant circuit between two 
or more central conductors and grounds — thereby, the magnitude of 
attenuation of a spurious component is enlarged more. Or it attenuates 
spurious one by the wide band. 

[0020] This invention changes at least one resonance frequency with 
others between said two or more series resonant circuits. Thereby, a 
large frequency band or the spurious component of two or more frequency 
bands is attenuated. 

[0021] This invention makes at least one of said two or more series 
resonant circuits resonance frequency the abbreviation [ twice ] of the 
center frequency of said passband, and makes other one resonance 
frequency the abbreviation [ 3 times ] for the center frequency of said 
passband of this further at least. The most remarkable thing is higher- 
harmonic spurious [ which has frequencies, such as twice of a 
fundamental wave, and 3 times, ] of the spurious component which poses a 
problem with communication equipment. In order for a trap filter to 
remove spurious one distributed on such a left frequency, make resonance 
frequency of two or more series resonant circuits into resonance 
frequency the abbreviation [ twice ] of the center frequency of a 
passband, respectively, and let other one be resonance frequency the 
abbreviation [ 3 times ] for the center frequency of a passband of this. 
Thus, a spurious component can be efficiently attenuated by doubling the 
resonance frequency of each series resonant circuit with the frequency 
of 2 double wave and a 3 time wave. In addition, in this invention, a 



twice as many abbreviation as this shall say the range of 1. 5 times to 
about 2.5 times, and, as for a 3 times as many abbreviation as this, 
shall say the range of 2.5 times to about 3.5 times. 

[0022] The equivalent capacity in the center frequency of said passband 
of said series resonant circuit is made for this invention to serve as 
adjustment capacity to the center frequency of this passband. Since the 
resonance frequency of a series resonant circuit is set up more highly 
than center frequency, it serves as a capacitive impedance to this 
center frequency. Then, by designing suitably the inductor and capacitor 
of this series resonant circuit, it considers as an equivalent 
adjustment capacity to center frequency. It becomes unnecessary to be 
also able to prepare a series resonant circuit as a trap filter, and to 
form an adjustment capacitor in except by this, the increment in 
components mark is suppressed, and it contributes to a miniaturization 
and a cost cut. 

[0023] This invention constitutes a communication device by preparing 
the above-mentioned non-reciprocal circuit component as a circulator 
which performs branching of a sending signal and an input signal. This 
realizes a small communication device with sufficient spurious 
characteristics. 
[0024] 

[Embodiment of the Invention] The configuration of the isolator 
concerning the operation gestalt of this invention is explained with 
reference to drawing 1 - drawing 4 . It is the plan and sectional side 
elevation in the condition that drawing 1 removed the decomposition 
perspective view of an isolator, and drawing 2 removed the top yoke. As 
shown in drawing 1 and drawing 2 R> 2, this isolator While arranging the 
disc-like permanent magnet 3 to the inner surface of the box-like top 
yoke 2 which consists of a magnetic-substance metal Besides, a magnetic 
closed circuit is formed with a yoke 2 and the bottom yoke 8 of the 
shape of an abbreviation KO character which similarly consists of a 
magnetic-substance metal. A resin frame 7 is arranged on base 8a in the 
bottom yoke 8 which is a case, and the magnetic assembly 5, capacitors 
CI, C2, and C3, Terminator R, and an inductor LI are arranged in a resin 
frame 7. 

[0025] The above-mentioned magnetic assembly 5 is the shape of a base 
and isomorphism of this ferrite 54 on the underside of the ferrite 54 of 
a rectangular parallelepiped plate configuration. The ground section 
common to three central conductors 51, 52, and 53 is made to contact. On 
the top face of a ferrite 54 It bends and arranges so that an insulation 
sheet (un-illustrating) may be made for three central conductors 51, 52, 



and 53 prolonged from the above-mentioned ground section to intervene 
and the include angle of 120 degrees may be made mutually, and it is 
considering as the structure where the port sections PI, P2, and P3 by 
the side of the head of central conductors 51, 52, and 53 were made to 
project to the method of outside. A direct-current field is impressed to 
this magnetic assembly 5 with the above-mentioned permanent magnet 3 so 
that magnetic flux may pass in that thickness direction to a ferrite 54. 
[0026] A resin frame 7 consists of an electric insulating member, bottom 
wall 7b is really formed in rectangle frame-like side-attachment-wall 7a, 
and round insertion hole 7c is formed in the center section of bottom 
wall 7b. Moreover, 7d of rectangular notches is formed in the right- 
hand-side section of bottom wall 7b, and the rectangular crevices 7e and 
7f are formed in the right-hand-side section and this side **** of 
bottom wall 7b. 

[0027] Insertion arrangement of the magnetic assembly 5 is carried out 
into round insertion hole 7c, and the ground section of each central 
conductors 51, 52, and 53 of the underside of this magnetic assembly 5 
is connected to base 8a of the bottom yoke 8 which is a case by 
soldering etc. Moreover, the insertion mould of input/output terminals 
71 and 72 and the grounding terminal 73 is carried out to the resin 
frame 7, input/output terminals 71 and 72 are arranged at the back side 
of the left and right laterals of a resin frame 7, and the grounding 
terminal 73 is arranged at the near side of left and right laterals. The 
other end of a grounding terminal 73 is prepared so that it may expose 
outside by the left right-hand anterior part of side-attachment-wall 7a, 
so that the end of a grounding terminal 73 may be exposed in crevice 7e 
of bottom wall 7b, and 7f. Moreover, the input/output terminal 71 is 
formed so that it may expose to the top face of bottom wall 7b at back 
whose end is 7d of notches of the right-hand side and the other end may 
be outside exposed with the right back of side-attachment-wall 7a. The 
input/output terminal 72 is formed so that an end may be exposed to the 
top face of bottom wall 7b at back of crevice 7e of left part and the 
other end may be outside exposed with the left back of side-attachment- 
wall 7a. 

[0028] Chip-like a capacitor CI and an inductor LI carry out a 
laminating, and are arranged at 7d of notches, and the underside 
electrode of a capacitor CI which cold and the top-face electrode which 
it comes out and is the hot end of a certain underside electrode and an 
inductor LI are connected electrically, and is the cold end of the 
underside of an inductor LI is connected to the bottom yoke 8. In 
addition, an inductor LI forms an electrode in both sides of a 



dielectric substrate, and is manufactured. The chip-like capacitor C2 
for adjustment is arranged at crevice 7e. It connects with cold and 
(underside electrode) the grounding terminal 73 of this capacitor C2 for 
adjustment. At 7f of crevices, the terminator R of the shape of the 
chip-like capacitor C3 for adjustment and, and a chip is located in a 
line, and is arranged. The electrode by the side of the end which are 
the cold end (underside electrode) of the capacitor C3 for adjustment 
and the cold end of Terminator R is connected to the grounding terminal 
73, respectively. 

[0029] The port section P3 of a central conductor 53 is connected to the 
hot end (top-face electrode) of a capacitor C3, and the hot end 
(electrode by the side of the other end) of Terminator R. The port 
section PI of a central conductor 51 is connected to the top-face 
electrode and input/output terminal 71 which are the hot end of a 
capacitor CI. The port section P2 of a central conductor 52 is connected 
to the hot end (top-face electrode) and input/output terminal 72 of a 
capacitor C2. In addition, each port sections PI, P2, and P3 are 
orthopedically operated in the shape of a step so that each port 
sections PI, P2, and P3 may serve as the same height as the top face of 
each capacitors CI, C2, and C3. 

[0030] Drawing 3 is the representative circuit schematic of the above- 
mentioned isolator. By having connected as mentioned above, the series 
resonant circuit which consists of CI and LI will be formed as a trap 
filter between an input/output terminal 71 and a ground (grounding 
terminal 73), the component near the resonance frequency of this series 
resonant circuit flows to a ground with this trap filter among the 
signals inputted from the input/output terminal 71 or the central 
conductor 51, and it decreases greatly. In addition, each inductance L 
of a graphic display is an equivalent inductance formed of central 
conductors 51, 52, and 53 and a ferrite 54. 

[0031] Moreover, since the series resonant circuit which consists of LI 
and CI has resonance frequency higher than the center frequency 
(fundamental-wave frequency) of the passband of this non-reciprocal 
circuit component, it acts as a capacitive impedance to the center 
frequency of this passband, and constitutes the matching circuit with 
said inductance L. 

[0032] Here, when applying the isolator of this operation gestalt to a 
900MHz band, it considers as the inductance of 1. lnH(s) by forming said 
inductor LI in width of face of 0.2mm, and die length of 2mm. And a 
capacitor CI is set to 6. 7pF. Thus, the resonance frequency of the 
series resonant circuit of LI and CI can be set to 1.9GHz, and it can be 



made to function by constituting as a trap filter which attenuates 
900MHz 2 double wave and a frequency component higher than this. 
Moreover, this series resonant circuit can be set to about 9pF 
equivalent to 900MHz, and it can be made to function as an adjustment 
capacity to a 900MHz signal. 

[0033] Drawing 4 shows the damping property of the propagation direction 
of the isolator applied to the above-mentioned 900MHz band. In this 
drawing, the property of the isolator which a continuous line requires 
for this operation gestalt, and a broken line are the properties at the 
time of applying the conventional isolator shown in drawing 8 - drawing 
10 to a 900MHz band. Here, it is the conventional thing which has not 
prepared the trap filter which consists the frequency of a fundamental 
wave of 900MHz, then the above-mentioned series resonant circuit, and as 
for the magnitude of attenuation of about 29. 5dB and a 3 time wave, by 
the thing of this operation gestalt, the magnitude of attenuation of 2 
double wave is set to about 39. OdB by the magnitude of attenuation of 2 
double wave to the magnitude of attenuation of about 19. 3dB and a 3 time 
wave being about 28. 6dB, and the big magnitude of attenuation is 
obtained. 

[0034] In addition, an inductor LI may be replaced with a dielectric 
substrate although the electrode should be formed in both sides of a 
dielectric substrate, a magnetic-substance substrate may be used, and 
you may make it form an electrode not only in both sides of a substrate 
but in the interior with the above-mentioned operation gestalt. Moreover, 
although direct continuation of the bottom electrode of an inductor LI 
was carried out to the bottom yoke 8, you may make it connect with a 
grounding terminal 73. Moreover, you may really fabricate by carrying 
out the insertion mould of the bottom yoke 8 which is a case into a 
resin frame 7. Moreover, a grounding terminal may be formed in the 
bottom yoke 8. 

[0035] Drawing 5 is drawing showing the 2nd operation gestalt of this 
invention. This drawing shows the really fabricated isolator by carrying 
out the insertion mould of inductor LI' into bottom wall 7b of a resin 
frame 7. In this operation gestalt, the part of the same configuration 
as the 1st operation gestalt attaches the same number, and omits 
explanation. In this operation gestalt, different points from the 1st 
operation gestalt are the point of even the bottom yoke 8 having not 
made the right-hand side of the point, i. e. , bottom wall 7b, of having 
replaced with 7d of notches and having prepared 7d [ of crevices ] ' in 
bottom wall 7b of a resin frame 7 penetrating, but having left the 
bottom wall of resin, and a point which carried out the insertion mould 



of inductor LI' to the bottom wall of this crevice. Into 7d [ of 
crevices ] \ a capacitor CI is arranged and the cold end of a capacitor 
CI and the hot end of inductor Ll' are connected. Moreover, the cold end 
of inductor Ll' is connected to the grounding terminal 73. Thus, when 
forming a capacitor CI and a series resonant circuit by fabricating 
inductor Ll' in a resin frame 7 at one, components mark can be lessened 
compared with the case where an inductor is constituted from a chip. 
[0036] You may make it connect the cold end of above-mentioned inductor 
Ll' to the bottom yoke 8. In this case, a grounding terminal may be 
formed in the bottom yoke 8. Moreover, inductor Ll' and a grounding 
terminal may really be fabricated by the same member. In this case, all 
grounding terminals may be fabricated by the same member, and only this 
inductor Ll' and one grounding terminal may really be fabricated by the 
same member. Furthermore, you may really fabricate by carrying out the 
insertion mould of the bottom yoke 8 into a resin frame 7. 
[0037] Drawing 6 is drawing showing the 3rd operation gestalt of this 
invention. This drawing shows the isolator in which inductor Ll" (8b) 
was formed, by cutting down some bottom yokes 8 which are cases in the 
shape of a tongue. In this operation gestalt, the part of the same 
configuration as the 1st operation gestalt attaches the same number, and 
omits explanation. In this operation gestalt, a different point from the 
1st operation gestalt is a point of having replaced with 7d of notches 
of cutting down some bottom yokes 8 as mentioned above, and forming 
inductor Ll" and bottom wall 7b, having prepared 7d [ of crevices ] ' , 
and having formed the electrode 75 which connects the cold end of a 
capacitor CI, and an inductor Ll" hot end to the bottom wall section of 
this crevice by the insertion mould. 

[0038] Since the bottom yoke 8 is connected to the grounding terminal 73, 
the inductor Ll" cold end will be connected to the ground on the 
configuration. Thus, when forming a capacitor CI and a series resonant 
circuit by forming inductor Ll" as some bottom yokes 8, components mark 
can be lessened compared with the case where an inductor is constituted 
from a chip. 

[0039] Moreover, although the resin frame 7 and the bottom yoke 8 are 
formed independently, you may make it really fabricate with this 
operation gestalt by carrying out the insertion mould of the bottom yoke 
8 into a resin frame 7. Moreover, although the cold end of a capacitor 
CI and the inductor Ll" hot end are connected with this operation 
gestalt through the electrode by which the insertion mould was carried 
out to the bottom wall of a resin frame, a breakthrough is prepared in a 
resin frame 7 and it may be made to carry out direct continuation of the 



cold end of a capacitor CI, and the inductor LI" hot end to it. Moreover, 
a grounding terminal may be formed in the bottom yoke 8. 
[0040] Although the trap filter of a series resonant circuit is formed 
only in an input/output terminal 71 (port section PI) side, you may make 
it form the trap filter of a series resonant circuit also in an 
input/output terminal 72 (port section P2) side with the operation 
gestalt of the above 1~3. In this case, 2 double wave of a fundamental 
wave and a 3 time wave can be efficiently attenuated by setting one 
series resonant circuit to center frequency twice the frequency of the 
passband of this isolator, and setting the series resonant circuit of 
another side to center frequency 3 times the frequency of the passband 
of an isolator. However, if the resonance frequency of each series 
resonant circuit is higher than the center frequency of the passband of 
an isolator, it will not be limited to this. Moreover, it is good even 
if the same in the resonance frequency of both series resonant circuits. 
[0041] In addition, although the isolator was mentioned as the example 
and the above operation gestalt explained it, the invention in this 
application can apply the port section P3 to the circulator constituted 
as the 3rd I/O section similarly, without connecting Terminator R to the 
port section P3 of the 3rd central conductor. In this case, you may make 
it the configuration which connected the trap filter which becomes this 
port section P3 from a series resonant circuit like the port sections PI 
or P2, and the port section P3 may be made the configuration linked to 
the direct capacitor C3 and an input/output terminal. Moreover, when 
establishing a series resonant circuit in the port section P3, it is 
good also considering the resonance frequency of this series resonant 
circuit as 3rd another resonance frequency good also as the same 
resonance frequency as either the thing of the port section PI, or the 
thing of the port section P2 and. Moreover, it is altogether good also 
as the same resonance frequency. 

[0042] Although the signal inputted from each input/output terminal of a 
circulator passes the two port sections, the port section of the 
terminal inputted among the three port sections, and the port section of 
the terminal outputted, the series resonant circuit established in those 
two passing port sections functions as a trap filter to this signal at 
this time. Therefore, when a signal different, respectively passes each 
path of a circulator, it can remove spurious one of each signal 
efficiently by setting three series resonant circuits as suitable 
resonance frequency according to the fundamental frequency and the 
spurious component of a signal which pass each path. 
[0043] Furthermore, the non-reciprocal circuit component of this 



invention may be the structure with which the whole structure does not 
restrict to what was shown in drawing 1 - drawing 6 , and formed the 
central conductor in the interior of a multilayer substrate. 
[0044] Next, the example of the communication device using the above- 
mentioned isolator is explained with reference to drawing 7 . this 
drawing — setting — ANT — for a band-pass filter, AMPa, and AMPb, an 
amplifying circuit, MIXa, and MIXb are [ a transceiver antenna and DPX / 
a duplexer, BPFa, BPFb, and BPFc / an oscillator and SYN of a mixer and 
OSC ] frequency synthesizers, respectively. MIXa modulates the 
signalling frequency outputted from SYN with a modulating signal, BPFa 
passes only the band of transmit frequencies, and AMPa carries out power 
amplification of this, and transmits from ANT through Isolators ISO and 
DPX. BPFb passes only a received frequency band among the signals 
outputted from DPX, and AMPb amplifies it. MIXb mixes the signalling 
frequency and the input signal which are outputted from SYN, and outputs 
an intermediate frequency signal IF. 

[0045] As the above-mentioned isolator ISO, drawing 1 - drawing 6 R> 6, 
and the component shown for in addition writing are used. Since this 
isolator ISO is equipped also with the band inhibition property or the 
low pass property, band-pass filter BPFa which passes only a transmit- 
frequencies band may be omitted. Thus, a small communication device is 
constituted in the whole. 
[0046] 

[Effect of the Invention] According to invention according to claim 1, 
it can attenuate efficiently spurious one which is easy to produce in a 
frequency higher than the center frequency of a passband by having 
prepared the series resonant circuit which has resonance frequency 
higher than the center frequency of a passband between the central 
conductor and the grounding terminal. Thus, by setting up resonance 
frequency highly, an inductor and a capacitor can be miniaturized, an 
inductor can be prepared in cold one of a capacitor, and a side, and the 
miniaturization of a component can be attained. 

[0047] According to invention according to claim 2, miniaturization of a 
component and simplification of a production process can be attained by 
carrying out laminating arrangement of the chip-like inductor at a 
capacitor. 

[0048] According to invention according to claim 3, by having used the 
electrode which carried out the insertion mould to the resin frame as an 
inductor, while being able to reduce components mark and being able to 
miniaturize a component, a production process can be simplified. 
[0049] According to invention according to claim 4, by having cut down 



the yoke and having formed the inductor, while being able to reduce 
components mark and being able to miniaturize a component, a production 
process can be simplified. 

[0050] According to invention according to claim 5, simplification of 
structure, miniaturization of a component, and simplification of a 
production process can be attained by carrying out direct continuation 
of the capacitor to the hot end of the above-mentioned inductor. 
[0051] While according to invention according to claim 6 being able to 
reduce components mark and being able to miniaturize a component, the 
increment in the unnecessary impedance between an inductor and a 
grounding terminal can be suppressed. 

[0052] According to invention according to claim 7 to 9, spurious 2 
double wave with large signal level and a 3 time wave can be efficiently 
attenuated by being able to attenuate the spurious component distributed 
over the left frequency efficiently, and setting the resonance frequency 
of two or more series resonant circuits as the twice as many 
abbreviation as this and 3 times as many abbreviation as this for a 
fundamental-wave frequency by having prepared the series resonant 
circuit to two or more central conductors. 

[0053] According to invention according to claim 10, since the series 
resonant circuit can be used as an adjustment capacity of a matching 
circuit, it is not necessary to prepare another adjustment capacity, and 
**, simplification of a production process, and the miniaturization of a 
component can be attained. 

[0054] According to invention according to claim 11, spurious 
characteristics are improved, and a miniaturization can be attained, 
controlling the spurious radiation from equipment. 
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[Brief Description of the Drawings] 

[Drawing l] The decomposition perspective view of the isolator 
concerning the 1st operation gestalt 

[Drawing 2] The plan and sectional side elevation in the condition of 
having removed this isolator top yoke 

[Drawing 3] The representative circuit schematic of this isolator 
[Drawing 4] Drawing showing the frequency characteristics of the 
magnitude of attenuation of this isolator and the conventional isolator 
[Drawing 5] The plan and sectional side elevation in the condition of 
having removed the isolator top yoke concerning the 2nd operation 
gestalt 

[Drawing 6] The plan and sectional side elevation of the plan in the 
condition of having removed the isolator top yoke concerning the 3rd 
operation gestalt, and a bottom yoke 

[Drawing 7] The block diagram showing the configuration of the 
communication device concerning the 4th operation gestalt 
[Drawing 8] The decomposition perspective view of the conventional 
isolator 

[Drawing 9] The plan and sectional view in the condition of having 
removed this isolator top yoke 

[Drawing 10] The representative circuit schematic of this isolator 
[Drawing 11] The decomposition perspective view of other conventional 
isolators 

[Drawing 12] The plan and sectional view in the condition of having 
removed this isolator top yoke 

[Drawing 13] The representative circuit schematic of this isolator 
[Drawing 14] Drawing showing the frequency characteristics of the 
magnitude of attenuation of the two above-mentioned conventional 
isolators 

[Description of Notations] 

2- top yoke 

3- permanent magnet 
5-magnetism assembly 

51, 52, 53-central conductor 

54-ferrite 

7~resin frame 

71, 72-input/output terminal 
73-grounding terminal 
Bottom yoke of 8- (case) 
CI, C2, a C3~capacitor 



PI, P2, the P3-port section 
Ll-inductor (chip mold) 

LI* -(insertion mould was carried out to resin frame) inductor 
LI"- (started and formed from bottom yoke) inductor 
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